The every-other furrow irrigation is one of the mothods of deficit irrigation in furrow irrigation system. In this research, a randomized complete block design with three irrigation treatment and four replication on potato was stablished in Agricultural Research Center,Shahrekord, Iran. The irrigation treatments were: normal furrow irrigation(N), fixed every-other furrow irrigation(F) and alternative(variable) every-other furrow irrigation(V). The frequency of irrigation was constant and depth of it was calculated by measurement of soil moisture deficit and the volume of irrigation water was measured by a volumetric counter. The water and soil quality was normal (EC less than 1 ds/m). The different fertilizers were used. After harvesting, water use efficiency, starch and protein content were measaured for each plot. There was significant difference between water use efficiency under different treatments, so that, the F treatment had the most water use efficiency. The every-other furrow irrigation decreased the starch content significantly. The V treatment increased the starch content significantly related to F treatment. There was no significant difference between the protein contents in the three treatments.
Introduction
Potato is one of the most important and popular crops throught the word. The crop has attained great importance and popularity during the past two decades (Kashyap and Panada,2003) . Potato needs frequent irrigation for its good growth and yield. The yield quality is greatly influenced by amount of applied water. (Marutani and Guz, 1989, Trebejo and Midmore,1990) . Storage of water in arid and semi arid regions of iran is an important limiting factor in crop production. Deficit irrigation is one of the methods for this purpose, because it is able to increase benefit and water use efficiency. Plants with short growing season and good resistance to water stress are suitable for deficit irrigation. One of the best methods of deficit irrigation in furrow irrigation method, is every-other furrow irrigation. Each plant is irrigated by infiltration from one side of furrow in this method. This method promotes irrigation efficiency and prevents losses of water (Fischbach et al.,1974 , Musick et al.,1982 , Stone et al. 1993 . For example, water use efficiency of sugarbeet was determined under every-other furrow irrigation in Shiraz, Iran, so that, this method increased the water use efficiency significantly (Sepaskhah et al.,1997) . However, the result of New(1971) for sorghum and Samadi and Sepaskhah(1984) for dry bean indicated a significant yield reduction in every-other furrow irrigation. The reduction of yeild was due to the smaller amount of applied water and apparent imposed soil moisture stress, especially at the reproduction stage of grwth. Every0other furrow irrigation with supplemenary every-furrow irrigation at pod filling stage produced the highest bean daily with a smaller amount of water compared with the every-furrow irrigation (Samadi and Sepaskhah,1984) . Crop yield may increase by using proper irrigation scheduling. Grain yeild of fingermillet was increased at more frequent irrigation intervals (Vanangamudi et al.,1990) . Moorby et al.(1975) concluded that the everyother furrow irrigation method had no significant effect on the sugar and starch contents of potato. The objectives of this research were to determine water use efficiency, starch and protein contents of potato under every-other furrow irrigation and compare with every-furrow irrigation results.
Materials and methods
The experiment was conducted on potato (Marfona cultivar) at center of agricultural research of Shahrekord, Iran in 2004. Some soil properties prior to planting are shown in Table 1 .
The design of the experiment was a randomized complete block with four replications and consisted of three treatments of furrow irrigations: (1): every-furrow irrigation or normal method (N) in which water has been applied to every furrow ;(2): fixed every-other furrow irrigation (F) in which water has been applied as fixed every-other throughout the growth saeson ; and (3): variable or alternative every-other furrow irrigation (V) which is similar to F, but water has been applied to the furrow which was dry in the previous irrigation cycle. Therefore there was 12 plots in which there were 6 furrows with 10m long and 0.75m spacing. The irrigation interval was 7-day and amount of water for each irrigation was determined by measuring the soil water content in root zone by gypsum block before irrigation and raising the soil moisture to field capacity. The volume of irrigation water was measured by a volumetric counter and it is shown in Table 2 . (Runoff was zero). According to this Table, the treatment were applied since 5 th irrigation. The water and soil quality was normal( EC less than 1 ds/m).
Potato were planted to a distance of about 0.3m in the rows and 0.1m deep on May 25, 2004. Nitrogen, phosphorous, potasium and micro fertilizers were applied prior to planting and during growing season base on requirement. Potato yeilds were harvested on September 26 in the same year. The yeilds were weighted, water use efficiency was determined in each plot. The starch and protein contents were measured in each plot by AOAC(Association of Official analytical Chemists. by Williams,1984) and Kejeldal method respectively.
Results
The average water use efficiencies(WUE) were 621, 772 and 710 grams dry mass per cubic meter and 2.87, 3.51 and 3.23 kiligrams wet mas per cubic meter for N, F and V treatments respectively (Table 3 and 4). The WUE and its analysis of variance has been manually made and shown in Table 5 and 6. According to Table 5 and 6, there is significant difference(significance level is 5%) between WUE (dry and wet) under three treatments. According to these Tables and based on mean comparison test (Duncan's test), there is no significant difference between WUE under the F and V treatments However, we can conclude that every-other furrow irrigation with normal water irrigation has a significant effect on WUE.
The average of starch contents were 66.66, 62.09 and 64.54% for N, F and V treatments respectively (Table 7 ) and its analysis of variance has been shown in Table 4 . According to Tables 8, there is significant difference(significance level is 1%) between starch contents under the three treatments while every-other furrow irrigation method decreased the starch content significantly. According to Tables 8 and mean comparison tests, there is significant difference(significance level is 5%) between starch contents under the F and V treatments, so that the starch content in the V treatment is more than F one.
The average of protein contents were 8.41, 7.67 and 8.97% for N, F and V treatments respectively (Table 9 ) and its analysis of variance has been shown in Table 6 . According to Tables 10 there is no significant difference between protein contents under the three treatments.
Discussion
The every-other furrow irrigation is one of the methods of deficit irrigation in furrow irrigation. It was concluded that the every-other furrow irrigation method increased the WUE and decreased the starch content and was no effect on protein content of potato in the studied area. There was no significant difference between fixed and alternative every-other furrow irrigation methods except for starch content,so alternative method increased starch related to fixed method. Because the starch content of potato irrigated by every-other furrow irrigation method, is suitable for nutrition and this method save the application water, so this method is proposed for the studied area. This research showed that the every-other furrow irrigation method can be saved water and increased area under cultivation about 62%( 45 divided to 27.9 from last row of Table 2 ) and increased yield about 22% (3.51 divided to 2.87 from last row of Table 3 ) and 12% (3.23 divided to 2.87 from last row of Table 3 ) in fixed and alternative methods respectively. 
